ADVANCED AVIONICS ARCHITECTURE (A3)

Engineering Directorate Technology Thrust Area
Marshall Space Flight Center (MSFC)®Huntsville, Alabama

Advanced AvionicsArchitecture (A3) isahigh emphasistechnol ogy activity of the Engineering Directorate. TheA3
thrust areawas created to devel op next generation avionics solutionsfor space transportati on, space research, and
scientific research. These solutionsare devel oped to improvethe safety, operability, flexibility, cognizance, and
maintai nability of space systems. Equipped with the proper technical skillsand facilities, A3 team membersare
devel oping avionicstechnology for both NASA and external customers.

Technology Spotlight — @

Automated Rendezvous and Capture (AR&C) j;

The Automated Rendezvous and Capture (AR& C) system being
developed under the A thrust areawill alow spacecraft to locate each
other and rendezvouswithout humanintervention. The International
Space Station (1SS) and other spacecraft need this system to conduct
routine dockings, resupply, and proximity operations missions.
Currently, astronautsand ground crews manually guidetherendezvous
spacecraftinto position. AR& Cwill freeastronautsfromthisrepetitive
task and thusalow moretimefor other activitiessuch asspaceresearch.
Theoperationa version of theAR& C systemisexpected to function
withaposition accuracy of 3mm.

During theterminal phaseof arendezvousmission, theAR& C system
isguided by the Video Guidance Sensor (VGS). Thistechnology was
developed by M SFC and successfully flight-testedin 1998 onthe STS-
95 Space Shuttlemission. Under orbita environmental conditions, the
STS-95flight experiment used theV GSto collect datawhilethe Shuttle
rendezvoused with the SPARTAN spacecraft. The VGS uses a
combination of |asers, refl ective devices, and avideo detector to measure
therelative position, attitude, and di stance between spacecraft. MSFC
has since devel oped and successfully marketed an Advanced Video
Guidance Sensor, which will beused by Orbital Sciencesand Boeing
on other AR& C demonstrations for NASA and DARPA (Defense
Advanced Research ProjectsAgency).

M SFC isplanning aflight Demonstration of Autonomous Rendezvous
Technology (DART) for April 2004 to begin establishing an opera-
tional AR& C capability for the United States. 1SSintegration and test
activitieswill follow in 2006.

VGS Flight Hardware



Additional A® Technologies

Fault-Tolerant, Intelligent Network of Transducers (SFINX)

SFINX is adata and control architecture that offers to reduce cost,
improve safety, and increasetheflexibility of avionic systemson space
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amount of wiring required, therefore reducing weight andincreasing the
reliability of the system asawhole. When fully devel oped, the SFINX
SFINX Architectural Concept  architecturewill yidd ahighly reliable, dependable, maintainable, adaptable
and cogt effectiveavionicssystemfor the next generation of Spacesystems.

ns of Advanced Computing Technologies (AACT)

A3 team membersare configuring AACT that can be applied to NASA missions. For
example, AACT isbeing devel oped for Soft Computing systemsin Rocket Engine Control .
Thisapproach will improve safety and decrease cost of engine controllersand associated
hardwaretest programs. AACT isasoimproving the safety and reliability of hardware by
the development of Evolvable Control Hardware, whichisinherently fault tolerant and can
automatically bereconfigured intheevent of failure.

Health Monitoring

Advanced avionic sensorsare being devel oped to monitor and control the state of health of
vital structureson spacecrafts. Thesesensorsand accutatorswill provide around the clock
observation and modification of structures, whichwill improvethe safety of missionsby
immediately aerting crewmembersof possible problems. Structural Health Monitoring
systems may be created by embedding transducers in structural elements. Several
universitiesand other NASA centersare collaborating with theA® team in thisadvanced
technology.

igation Electronics

Theapplication of theA® Micro-Navigation Electronicstechnol ogy will reduce operation
cost of space transportation systems. This technology uses MEMS (Micro-Electro-
Mechanical Systems) devices. Thelower energy consumption of micro-electric devices
reducesthe power demand and thethermd integration problem. Mostimportantly, however,
Micro-Navigation Electronics provide robustnessthat trand atesinto long lasting and low
mai ntenance systemsthat easly reconfigurefor different missons.

Micronavigator accelerometer



